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Although a hundred years have passed since
Paul Langerhans (1) first described the den-
dritic cells of the skin Which flOW bear his
name, their nature and significance remain
uncertain. Langerhans considered the cells to
be functional elements of the peripheral ner-
vous system, a view that subsequently re-
ceived support from many investigators (2, 3,
4). Other authorities, however, are of the
opinion that they arc in some way or other
related to melanocytes, being either effete
melanocytes (5, 6), postmelanin-synthctic cells
(7), post-divisional stages of mature pre-
viously melanogenic mclanocytes, or possibly
melanocytcs in an immature or arrested con-
dition (5). Certainly, the evidence relating the
two cells, though largely circumstantial, is
impressive. Until very recently, this could be
said to apply in particular to evidence aris-
ing from electron microscopic studies on nor-
mal skin, and on skin in depigmentary con-
ditions such as vitiligo, human piebaldism,
and white-spotting in rodents (9, 10, 11).
However, the reported occurrence in non-
granulomatous lesions of Histiocytosis-X of
large numbers of cells identical in appearance
with Langerhans cells (12, 13, 14), has revived
lingering doubts that they do, in fact, belong
to the mclanocytc lineage. These doubts arc
reinforced by available and accumulating his-
tochcmical and clectron-histochemical evi-
dence (15, 16, 17), and by evidence which in-
dicates that the epidermal Langcrhans cell
may have phagocytic or cytolytic functions
which arc not easy to reconcile with any of
the hypotheses which relate it to the melano-
cyte (15).
The over-riding factor which bedeviled
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earlier attempts to define the relationship of
Langerhans cells to other cells of the epidermis
was the unsatisfactory nature of the methods
by which the cells were identified. Until fairly
recently, the only means of revealing them
involved treating the skin with an acid solu-
tion of gold chloride or with supra-vital
stains. These procedures arc known to he
notoriously inconsistent. Not only is gold
chloride a highly capricious "stain" which
may impregnate indiscriminately a variety of
cell types including fibroblasts, histiocytes,
leucocytcs and mast cells (19), all of which
can be confused with each other and with
melanocytes, but the coarse precipitation of
metallic gold, a by-product of its specific
reactivity, often makes it difficult to dis-
tinguish Langerhans cells from artifacts.
These technical limitations render inconclu-
sive the results of a previous study (20) which
revealed the presence of "aureophilic den-
dritic cells" in murine skin experimentally
deprived of melanocytes, thereby indicating
that the latter bear no relation to Langcrhans
cells. Nevertheless, the rationale of this experi-
ment was sound, and in view of what has
been said above, it seemed worthwhile to re-
peat it employing electron microscopy for
examination of the deprived skin, since this
technique provides more certain and positive
criteria for the specific identification of
Langerhans cells (7, 5, 9).
The principle of the experiment is as
follows: In the mouse, and probably in all
other mammals as well, mclanocytes are de-
rived from the neural crest. In this species
Rawles (21) has shown that there is an
anterior to posterior mediolateral spread of
neural crest cells from their place of origin,
the junction between the neural tube and its
overlying cctoderm, and their definitive posi-
tions in the skin and elsewhere. This migra-
tion takes place between the Sth and 12th
day of embryonic development. Limb buds
receive their quota of melanoblasts during the
11th day of gestation. Grafts of limb bud
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ectoderm and adhering mesoderm from po-
tentially pigmented genotypes transplanted to
putatively melanoblast free environments be-
fore this time produce skin that contains no
pigment, whereas grafts from 12 day old
embryos give rise to skin with pigmented
hairs. If Langerhans cells arc in some way re-
lated to melanocytes, then it necessarily fol-
lows that they or their precursors must also
originate from the neural crest. Conse-
quently one would not expect these cells to be
present in skin experimentally deprived of its
neural crest component. Indeed, the presence of
these cells in such skin would constitute
formidable evidence for the emerging view-
point that they are unrelated to melanocytes.
MATERIALS AND METHOn5
The methods for obtaining embryonic mouse
skin without its neural crest component have al-
ready been described (20). Putative neural crest-
free grafts originated from the limb bud of 10
day old embryos of tbe isogenic C57BL/6 mouse
strain. Neural crest-containing transplants were
derived from somite regions, including the ecto—
derm and underlying mcsoderm, of these same
embryos. The grafts were transplanted to the
spleens of histocompatible (C57/CBA) F1 bybrid
adult males with the aid of a trochar fashioned
out of a No. 10 gauge hypodermic needle fitted
with a central stylet. Each adult host received
two or three small pieces of tissue of similar
origin. The grafts were recovered after 3 or 5
weeks, by whicb time they had grown con-
siderably in size. They were fixed both for
routine bistology and for electron microscopy.
Normal skin from 10 and 25 day-old C57BL/6
mice was also examined.
Material for electron microscopy was fixed
either in buffered osmium tetroxidc, glutaralde-
hyde, or formal-glutaraldehyde (22), and, follow-
ing dehydration in graded alcohols was embedded
in either aralditc or epon. Thin sections were
stained on the grid with lead hydroxide and ex-
amined in a Siemens Elmiskop I electron micro-
scope.
RESULTS
Light Microscopy
Eight neural crest-free and 5 neural crest-
containing grafts were recovered. The presence
or absence of melanocytes in these grafts
was usually immediately apparent; those de-
rived from somite regions bore pigmented
hairs (Fig. 2) which sometimes grew out of
the splenic capsule being visible to the naked
eye at the time of biopsy, while those
originating from the limb bud had produced
completely non-pigmented hairs which were
discernible under the dissecting microscope
(Figs. 1 and 3).
The skin of neural crest-containing grafts
was indistinguishable histologically, from nor-
mal mouse skin. Except for a few dermal
melanocytes, especially in the younger skin,
pigmentary melanocytes were limited to the
hair follicle. None were present in the in-
terfollicular epidermis although "clear cells"
did occur here as they do in normal skin.
Muscle, bone, cartilage and islands of neural
tissue, in which neural perikarya and axons
were visible, were also evident in grafts
originating from somite regions. This latter
situation undoubtedly reflects the fact that a
portion of the neural tube was included in
the original explant.
The skin present in the crest-free limb bud
grafts was identical with that which normally
occurs in tbc non-pigmented areas of white
spotted mice (23). Hair bulbs lacked both
pigmentary melanocytes and clear cells (Fig.
3) although tbesc latter were apparent in the
interfollicular epidermis. Except for a com-
plete absence of neural elements, the other tis-
sues represented in neural crest-containing
grafts were also apparent in these explants.
Judged by the standards of light micrcscopy
therefore, the experiments were successful in
achieving the exclusion of melanocytes from
skin developed from the original putative
neural crest-free explants.
Electron Microscopy: Lan gerhans Cells of
Normal C57 Mouse Epidermis
The characteristic ultra-structural features
of Langerhans cells are well established,
mainly from observations on human epi-
dermis (7, 5, 9). The cells are classed as "non-
keratinocytes" because they lack the dis-
tinguishing features of keratinizing epidermal
cells, i.e. cytoplasmic tono-filaments and
desmosomes. The nucleus is commonly in-
dented, and the cytoplasm contains Golgi
membranes and vesicles, centriolar structures,
rough membranes (endoplasmic reticulum)
mitochondria, and lysosomal granules. Other
organdIes, rod or racquet-shaped, and with a
central electron dense line exhibiting perio-
dicity are also present in the cytoplasm. These
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F'o. 1. Section of neural crest-free skin developed from limb bud graft of 10 day old
057BL/6 embryo. Graft was recovered after it had been in the spleen for 3 weeks. Many
hairs, and areas of interfollicular epidermis are present. Melanin is absent from the hair
shafts (5). X 50.
Fio. 2. Pigmented hair bulb and hair-shafts differentiated in a C57BL/6 graft originating
from somite region of a ten day old embryo. Graft was in spleen for 3 weeks. X 240.
FIG. 3. Hair which differentiated in skin of neural crest-free limb bud graft from 10 day
old C57BL/6 embryo. Neither melanocytes, melanin granules, nor clear cells are present.
Graft was in spleen for 3 weeks. X 400.
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are thought to be the sectional profiles of
discoid granules, commonly referred to as
"Langerhans granules", and are regarded as a
specific identifying feature.
Cells with the above features (Fig. 4) were
present at basal and supra-basal levels of the
intcrfollicular epidermis of 10 and 25 day old
C57 mice examined during the course of the
present study; they were also present in the
upper outer root sheath and pilary canal of
hairs, and in the wall of the sebaccous duct.
Langerhans granules were much less frequently
encountered in the cytoplasm than is usually
the case with similar cells of human epidermis,
six being the highest number seen in any one
section; racquet-shaped profiles were only very
occasionally seen. This sparsity of granules
can evidently result in their absence from
most of a number of sections through the
same cell and in fact, sections of cells with
all the characteristics of Langerhans cells
apart from the specific granules were fre-
quently observed. Such cells present a certain
problem of identification in relation to other
non-keratinocytes which might be present.
They would not be confused with active
melanocytes, since these contain melanin
granules; neither would they be mistaken for
albino melanocytcs which contain non-mela-
nized pre-melanosomes (24, 25). No melano-
cytes of either variety were, in fact, seen in
the intcrfollicular epidermis of the present
material, a finding which confirms Birbeck's
(26) previous observations. However, Langer-
hans cells lacking specific granules would be
difficult to distinguish from another variety,
the so-called "amelanotic melanocyte", which,
though it has never been morphologically
specified at the ultra-structural level, might be
thought to present a very similar appearance,
i.e. that of a non-keratinocyte without pre-
melanosomes, melanin granules, or Langerhans
granules. In a number of instances with such
cells of the present material, Langerhans
granules were found in what was evidently
another section through the same cell. We
would conclude therefore, that they are in fact
Langerhans cells, and not "amelanotic melano-
cytes", though it remains a remote possibility
that some may belong to this category. How-
ever this may be for normal skin, "amela-
notic" melanocytes would not be present in skin
derived from aeural crest-free grafts, and the
problem of distinguishing them from Langer-
hans cells would not therefore arise with such
material.
Neurai Crest-Containing Grafts
The ultra-structure of the epidermis and
appendages (hairs and sebaccous glands) of
these grafts did not differ in any respect from
the normal. The same layers of cells were
evident, and specialiscd cytoplasmic organ-
dIes such as tonofilaments, keratohyalin, tn-
chohyalin, and membrane coating granules
were present; kcratinization likewise ap-
peared to have progressed normally. Trans-
ferring the grafts to the spleen therefore, did
not affect normal differentiation of the general
cpidermal keratinocytes.
Melanogenic melanocytes were seen in the
hair bulbs, in the upper regions of the outer
root sheath, and, very occasionally, in the wall
of the sebaceous gland, thus confirming the
light microscopic observations. The distribu-
tion of other non-keratinocytes (i.e., Langer-
hans cells and possible "amelanotic" melano-
cytes) in the intcrfollicular epidermis and
appendages was similar to that of normal
skin, but Langerhans granules were likewise
extremely sparse (Fig. 5), and many cells con-
tained none at all.
Schwann cells and associated neuraxons,
both myelinated and non-myelinated (Fig.
6) were present within the grafts, often in
close association with the epidermal elements.
Neural Crest-Free Grafts
Differentiation of the epidermis and ap-
pendages was likewise normal in these grafts.
However, unlike normal skin or neural crest-
containing grafted material, there was a total
absence of melanogenic melanocytes, and no
cells other than matrix cells were seen in the
hair bulbs. Examination at the ultra-structural
level therefore confirmed the conclusion,
drawn from light microscopy, that the experi-
ment was successful in excluding melanocytes
from the explants. Neuroaxons and Schwann
cells—the latter being of neural crest origin—
were not seen in any of these crest-free
grafts.
Non-keratinocytes were present at basal
and supra-basal levels of the interfollicular
epidermis, in the walls of sebaceous glands,
and in the walls of the pilary canals of hairs
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Fie. 4. Langerhans cell in basal layer of epidermis of 10 day old normal C57BL/6 mouse.
A few rod-shaped profiles of Langerhans granules (arrowed) are present. D, dermis. X 15,500.
Inset: Two rod-shaped profiles from another cell. X 87,000.
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FIG. 5. Langerhans cell in epidermis differentiated in graft originating from somite region
of 10 day old embryo which was in spleen for 3 weeks. Two Langerhans granules (arrowed)
are present. Go, Golgi region; N, nucleus; K, keratinocyte. X 42,000.
FIG. 6. Neural elements in sub-epidermal region of graft originating from somite region
of 10 day old embryo which was in spleen for 3 weeks. A, axon; M, myelin sheath; Sc.,
Schwann cell cytoplasm. X 12,000.
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(Figs. 7, 8, 9). Their numbers in these
situations did not appear to be less than in
normal or control grafted material, in fact, in
some of the crest-free grafts they were en-
countered with greater frequency. This sug-
gested that non-keratinocytes of the inter-
follicular epidermis of normal mouse skin
which do not exhibit specific identifying
organdies (such as premelanosomes, melano-
somes, or Langerhans granules; see above) are
unlikely to be "amelanotic melanocytes". As
compared with normal epidermis, the basal
non-keratinocytes of crest-free grafts showed a
greater tendency to be separated from sur-
rounding keratinocytes by spaces of varying
extent (Figs. 7, 9) and very occasionally
processes were seen to extend from them
across the basement membrane into the der-
mis.
Langerhans granules of typical appearance
were present in the cytoplasm of some of
these cells (Figs. 9, 10), more frequently in
those of grafts which had remained for longer
periods in the spleen before recovery. Racquet-
shaped profiles (Fig. 11) were only very oc-
casionally seen. Other cells contained profiles
longer and more undulant in outline than is
usual with Langerhans granules, but with es-
sentially the same structure (Figs. 12, 13). The
general cytoplasm of these latter cells con-
tained relatively few small vesicles, but an
abundance of the electron dense granules
which arc known to occur in Langerhans cells,
and which arc probably lysosomal in nature
(Fig. 12). A majority of the non-kcratino-
cytcs present, however, contained no specific
Langerhans granules. It has already been
argued that such cells cannot be of melanocyte
lineage, since this class of cell was excluded
by the very nature of the experiment. There
is abundant evidence from human, and the
present normal mouse material, that the
granules in question are not a constant in-
tracellular component of Langerhans cells, and
Wolff, Lessard and Winkclmann (27) have
recently shown that they develop only after the
cells have arrived at a certain position or
functional state within the epidermis. It has
already been pointed out that granules were
more frequently seen in cells of the older
grafts of the present series. In view of these
considerations, it might well be expected that
a high proportion of Langerhans cells in the
present instance should lack the specific
granules, and it seems reasonable therefore to
regard the agranular non-keratinocytes as be-
longing to this category of cell.
A few Langerhans granules were observed in
a number of cells situated in the sub-epidermal
region of one graft which had remained 3
weeks in the spleen. Some of these cells (Fig.
14) had the well-developed Golgi apparatus,
numerous small vesicles, and electron dense
rounded organdies which arc typical general
features of epidermal Langcrhans cells. Others
(Fig. 15) exhibited a more electron dense
cytoplasmic matrix, with less well-developed
Golgi apparatus and fewer vesicles, but more
prominent and elongated rongh membranes. In
these respects they resembled the cpidcrmal
non-keratinocytes illustrated in Figs. 12 and
13. They futher resemble these as regards the
length and undulant character of some of the
sectional profiles of Langerhans granules (Fig.
16). One such cell of particular interest was
encountered. It contained structures (Fig. 17)
similar in appearance to Langerhans granules,
which seemed to be of tubular rather than of
discoid construction.
DIsCUssION
The aim of this study was to determine if
Langcrhans cells are present in skin experi-
mentally deprived of mclanocytcs. The valid-
ity of any conclusions reached in this con-
nection turn upon two essential requirements.
Firstly, one which was absent from an earlier
study of similar nature (20), i.e. that ade-
quate criteria be available for the certain
identification of Langerhans cells, and sec-
ondly, satisfactory evidence that melanocytes
were, in fact, excluded from the material under
investigation. The first of these rcqniremcnts
was adequately fulfilled by employing electron
microscopy (7, 8, 9). The second was also
satisfied by the fact that neither by light
microscopy, nor by electron microscopy, were
any melanocytes seen in the limb-bud grafts,
whereas they were consistently present in the
control grafts derived from somite regions.
The presence in the control grafts of mclano-
cytes and Schwann cells—known neural crest
derivatives which serve as "markers"—and
their absence from the limb bud grafts, in
turn provides satisfactory evidence that these
latter were successfully deprived of their
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neural crest component, and that melanoblasts
had not reached them before transplantation.
The clear demonstration of epidermal non-
keratinoeytes some of which are undoubtedly
(and all quite probably) Langerhans cells,
under the present experimental conditions
therefore, appears to leave little choice other
than to conclude: a) that Langerhans cells do
not belong to the melanoeyte lineage of cells,
and b) that they are not derived develop-
mentally from the neural crest. Although the
first conclusion is in line with recent evidence
derived from sources already referred to in the
introductory paragraph of this report (12—18)
it appears to be at variance with earlier evi-
dence which has been interpreted as indicat-
ing the contrary (7, 8). This latter evidence,
therefore, requires critical re-evaluation in the
light of the present findings. In order to do
this satisfactorily, a rather lengthy review
would be necessary, so the following discus-
sion will be limited to a few of the main
points at issue.
It has often been stated (6, 28)—mainly on
the basis of impressions derived from iso-
lated skin sections—that there is a one-to-one
correspondence between the numbers of basal
melanoeytes and supra-basal Langerhans cells
in epidermis generally. Indeed, this has been
put forward as evidence of a definite relation-
ship between the two cell types. However,
Wolff & Winkelmann (16) have recently shown
by cell counts that whereas there are consider-
able regional variations in the population den-
sity of melanoeytes, the number of Langerhans
cells is remarkably constant throughout all epi-
dermal areas. This more critical evidence cer-
tainly indicates that the two cell types are inde-
pendent of one another. Further evidence along
this line stems from recent investigations by
Bleehan, Pathak, et al. (29). They found that
whereas the application of 4-isopropyleatheeol
and other depigmenting compounds to guinea-
pig skin resulted in the almost complete destrue-
tion and disappearance of melanocytes, these
agents had no effect on either the morphology
(judged by electron microscopy) or number of
Langerhans cells. Evidence such as this, which
indicates a lack of dependence of Langerhans
cells on melanocytes, must lead one to question
previously reported observations that both are
invariably either present or absent together
within particular epithelia, e.g. that of the
tongue (6).
The first detailed comparison of the ultra-
structural features of Langerhans cells and
melanocytes (9) revealed certain similarities
which were interpreted as confirming a re-
lationship between the two, though probably
not of the nature postulated by Masson (5)
and Billingham & Medawar (6). Studies on
vitiligo (9), white spotting in rodents (11)
and human piebaldism (10) seemed to support
this, since in all three conditions Langerhans
cells, but no melanoeytes were found in the
basal layer of depigmented epidermal areas.
It appeared as if the melanoeytes were replaced
by Langerhans cells, and in an attempt to
account for this, the hypothesis was ad-
vanced that the latter might represent an
immature or non-melanogenie phase of the
former (8). The demonstration that melanin
granules may sometimes be found in Langer-
hans cells (7) seemed to fit in with this hy-
pothesis as applied to normal epidermis,
though the fact that fully differentiated Lan-
gerhans cells were present in human foetal
epidermis in association with identifiable
immature melanoeytes (30) could be held to
operate against it. Nevertheless, the bulk of the
ultra-structural evidence seemed to favor the
idea of some direct relationship, and this
view received wide acceptance until the pub-
lication by Basset et ol (12—14) of significant
observations on Histioeytosis-X. This led
Breathnaeh and Wyllie (18) to review the in-
terpretation of some of the evidence. They
pointed out that the fact that Langerhans
Fio. 7. Two non-keratinocytes (L) in basal layer of interfollieular epidermis differentiated
in neural crest-free limb bud graft from 10 day old embryo which was in the spleen for 3
weeks. D, dermis. >< 7,500.
Fm. 8. Non-keratinocyte in wall of pilary canal of skin differentiated in neural crest-free
limb bud graft from ten day old embryo which was in spleen for 5 weeks. X 10,200.
Fm. 9. Non-keratinocyte in basal layer of interfollieular epidermis differentiated in neural
crest-free graft from ten day old embryo which was in the spleen for 3 weeks. The cell is
separated from surrounding keratinoeytes by a space, desmosomes are absent from the plasma
membrane, and a single Langerhans granule (arrowed) is present in the cytoplasm. D,
dermis. >< 15,000.
FIG. 10. Langerhans granules (arrowed) in cytoplasm of non-keratinocyte of interfollicular
epidermis differentiated in neural crest-free graft from ten day old embryo which was in
spleen for 5 weeks. K, keratinoeyte. X 56,000. Inset: One of the granules at higher magnifi-
cation, X 128,000.
FIG. 11. Racquet shaped Langerhans granule (arrowed) in cytoplasm of another cell of
graft illustrated in Fig. 10. X 40,000.
FIG. 12. Cytoplasm of supra-basal non-keratinocyte in interfollicular epidermis of neural
crest-free graft from ten day old embryo which was in the spleen for 3 weeks. Ly, probable
lysosomal granules; K, keratinocyte. Arrow points to an elongated element which is shown
at higher magnification in Fig. 13. X 26,000.
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Fie. 13. Enlargement of portion of field covered by Fig. 12. The structure A, resembles a
Langerhans granule in appearance as also do other less well-defined elements (arrows). X
61,000.
Fro. 14. Cytoplasm of cell in dermal area of neural crest-free graft from ten day old
embryo which was in spleen for 3 weeks. The general appearance of the cytoplasm with
small vesicles and lysosomal granules (Ly) is very similar to that of epidermal Langerhans
cells. A single Langerhans granule (arrow) is present close to a mitochondrion. X28,000.
Inset: Langerhans granules (arrows) from cytoplasm of another cell of similar type. X
64,700.
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Fia. 15. Another cell in dermal area of neural crest-free graft which was in spleen for 3
weeks. Cytoplasmic vesicles are less evident, but rough membranes are more prominent than
in cell illustrated in Fig. 14. A single Langerhans granule (arrowed, and enlarged to X 60,000
in inset) is present. >< 20,000.
Fic. 16. Cytoplasm of dermal cell from same neural crest-free graft as in Figs. 14 and 15.
Note elongated and undulant profile similar in structure to Langerhans granule. >< 53,000.
Fie. 17. Elements resembling Langerhans granules in another dermal cell of the same
neural crest-free graft. Arrows point to what may be cross sections of these elements indi-
cating that they are tubular in character. X 84,000.
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cells and melanocytes both lack tonofilaments
and desmosomes need not necessarily imply a
relationship, since any non-keratinizing cell
within the epidermis would exhibit the same
negative characteristics. Likewise, the pres-
ence of Golgi complexes, mitoehondria, rough
membranes etc. in both, merely indicates a
common capacity for protein synthesis and
secretion. The fact that melanin granules in
Langerhans cells are invariably contained
within membrane-limited organelles (31, 32)
suggests that they are likely to be of extraneous
origin, and not synthesized in situ as Zelick-
son (7) believed. On the basis of these con-
siderations, it might well be concluded that
were there no previous suggestion that the
two cells are related, this probably would not
be inferred from a study of their ultra-
structural characteristics alone. Certainly, it
is now apparent that too much weight has been
given to negative features (in comparison with
keratinocytes) as indicating that they belong to
the same cell lineage.
The situation in vitiligo, piebaldism, and
white-spotting, already referred to, is not
however, easy to explain on the basis that the
two cells are unrelated. Melanocytes are cer-
tainly absent from the basal layer in these
conditions, and basal Langerhans cells are en-
countered more frequently than in normal
pigmented epidermis. It may be that through-
out the epidermis as a whole, there is an
optimum ratio of basal non-keratinocytes, of
whatever nature, to keratinoeytes, and that
where mclanoeytes are absent, they are re-
placed by another type of non-keratinocyte of
entirely different lineage—the Langerhans cell.
In this connection it would be of interest to
establish if, in normal regions of relatively
low concentrations of basal melanocytes (33)
there is a corresponding local increase in the
number of basal Langerhans cells. It is doubt-
ful if this point could be settled by light
microscopy alone. Extensive cell counts em-
polying electron microscopy would be re-
quired—a difficult and laborious exercise. Or,
it may be, that the apparent increase in the
number of basal Langerhans cells is a patho-
logical reaction. It would not be too difficult
to accept this in the ease of vitiligo, which
is an acquired condition, and which may be
accompanied by some inflammation, but it is
not easy to account for the similar picture in
congenital piebaldism and white spotting on
the same basis. It is clear that further analy-
sis of these conditions is necessary if the
Langerhans cell is to be removed from the
family of melanocytes.
If it is accepted on the basis of the total
evidence now available, that Langerhans cells
are not derived from or related to melanoeytes,
and that they do not stem developmentally
from the neural crest, the whole question of
their nature, derivation, and function must
be regarded as wide open again. Apart from
indicating almost certainly that they are not
Schwann cells (4), the present study does not
contribute anything positive to the solution of
this problem, and there is little to be gained
by further speculation at the moment. As re-
gards the Langerhans cells in the skin of the
present explants, they could have developed
in situ, possibly from mesenehymal elements,
or, they (or some of them) could have entered
the grafts by invasion from the splenic bed.
In this latter connection it is of interest to
note that Basset (34) has an electron micro-
graph of cells from normal rat spleen with
cytoplasmie organelles very similar in struc-
ture to Langerhans granules, and others, sent
to her by Hungarian workers, showing cells
with numerous Langerhans granules from nor-
mal rat thymus. These observations indicate
that Langerhans cells are more widely dis-
tributed among tissues than was previously
thought, and with increasing nltra-struetural
studies it seems likely that they may be dis-
covered in other situations. If so, it may then
prove possible to advance more definite sug-
gestions concerning their nature and sig-
nificance.
SUMMARY
Langerhans cells were demonstrated in skin
developed from neural crest-free grafts origi-
nating from the limb bud of 10 day old
embryos of the isogenie C57BL/6 mouse
strain and transplanted to the spleen of histo-
compatible adult mice. Melanocytes were
absent from skin differentiated from these neu-
ral crest-free grafts, but were present in normal
distribution within control neutral crest-contain-
ing transplants originating from somite regions
of the same embryos. It is concluded on the basis
of these experiments that Langerhans cells do
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not belong to the melanocyte lineage of cells, and
that they do not stem developmentally from the
neural crest. This conclusion is in line with re-
cent evidence derived from other sources re-
ferred to.
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